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Ut<D-&f$Mfiifr F7>^CT 2 OKjjfch,, 
flElwJ: 9 FETQ 1 , Q2fflOS8»«#i«4j**Jl5. 
Lfc#oT, *««[<D3fc«E8tt (P£flE^3 y^HsfS) # 
hy>;*CT 2 OlCifeftS h7>^CT2 0« 
fiSftotftffi i: fcoT 2 ft«U:igfa*jjS«£ tfc < tt 5 : 
fc, FETQ], Q2lC»rS«E»«#*Sflfeia$il*< 
'£5. -fftfc>*>. FETQ1, Q 2^r>m<DWm\t^<D 
MMmitZft, FETQl , Q 2 <DW35(Df— hW.BE. 

■f>mn[znT-fk><nx'hz> 0 

[0 0 5 3] @6IC^-t<tplr, F E TQ 2 <Of— hffi 

flgl-ft?) W,St2 2) „ ^jXlCtt), rcD^ftlgCD 
JWfflf. 0 5(b), (c) t^-r0K»f^Srtl9igL 

[0 0 5 4 ] dCOtfc, ~ ©E£©»?Ei4vh £ < /iot, K 

etq], Q2*>m<Dmmm^-o)tiit)fe±mm£ti 

5 0 rtlia!), FETQ], Q2tt.*>*!fei:tJ:Z>. 
[0 0 5 5] ':oi943>r>tCE 1 0£?em-t5 
-jffi<0»i^LtfP)<«< a^tCElOOjE 

lEtlEnfE^-tk^?*-^-^ < ^ "9 . F7>^CT2 O^e^fS 

[0 0 5 6 ] £l±. m2HlfiJgffi{Cj:ixtf % h7>^C 
T 2 0*s«««<i*sj:tJ { 36«f»JJ:*fig<D2>E*Sr*1-'5O 

"Thicks. 

[ 0 0 5 7] 07 3H16flgiBl^5*jSi6 

[0 0 5 8] E 7 lc*i-l:SR!|fittli, ±K»SK«DB, 

FETQl, Q 2, 3>r>^C 11, C 1 2, ^>r 
>tCE) 0, A^VWY. 1 1 , ^V*- h'D 1 1 , 
D12. l-y>^CT 2 0fcJ;UWP|p|Jg£S!S2«£» 
<g 1 IWl«6ic«8 x. T 5 13.7>\ g5 2 HJife^f® t CDfBifi.£ <t 
L X , £&ftiftgg D B <Oftffittttl^»-7- 1 FETQ2© 

y-* t <7>Rni-^rf-T5^>7 :r >-7-c 1 3, rw=j>r 

>f-Cl 3 tiffitijkWi£tlZ>?''{ -A— KD 1 3, ioXXf 
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A^*S0SSLD 2^{fx.TV^„ 
[0 0 5 9] r©Affif*»EIISLD2tt. -tt<D7j7 
* > h%fi-fZ)1&mttL a 3>x>-7-C 1 lth7 
^CT2 OtOBlc^ft-t-SHJc^fittSr^ri-si: it 

ix4 2ft#»Sr*i"5y— ir-^h7>^ (WTh7> 
Tit, jfeflEffL a ©j5)7^7^V f©&ffe 
4SMWtat5iJS5tt$ix53>f f >1>-C 1 0 iicU; 

10 ^UlelSgLD 1 ^Wi-^'l' L 1 0(CffiS1-5 

^©ftftH' >^ = >-r>-tf-C l 

o t ic i 9 *S0(S4s«fig*ixs J: 5 l^oti^rof 

[0 0 6 0] H 8 (ill 7 £7i*1-miigfEg>ttfBK93BI 

T\ rwHSrffl^T^3Hte®ffi©«lB§Ri^lro^T|ft 
fcfc'U B8l;ili % jg|bls»g2 Oft'S^ttS 

[0 0 6 1 ] FETQ2^3}->lc:/ < eSt, 08 (a) K 

20 x o (c, tef 3 ^^fflx-ii. &ffitsmv s „ 

ScSSsDB, 3>7>tCE 1 0, -OVt? L 1 1 , 
^-Y KD 1 2. h7>^CT20, FETQ2, ^ 
W*-KD1 3. ±mmm^DB, *S±t/5E««aiV s 

tCEl 0/45^®$ tl5 t k ^>^^?L 1 1 Id 

(4, ^>r>^C] K h7>^TK F7>^CT2 
0, FETQ 2. ^t-KDl 3> *5 «t Tf=> Vx^f" 
C 1 1 OSKIC*iR«8fE*Sij([n5 c ■ 
30 [0 0 6 2] rcom. h7>^CT 2 0 2 i^ffliMff /4 5 
Rte-fSi:. F ETQ 2tf*7izte<9 , HI 8 (b) Ic^ 

-rx o i^, * l i i irssi$ixfca«3t^yudf 

-IdioT, -O^j? ^ L 1 1 x ^'V^-- KD 1 2, K 
7>^CT20, ^y-C^t— KDQ 1 , ^^x^-f-C 
E10, tSXlfsOiftfiLI 1 ©«BlCig^*S(ta«iif[ 

>f>tCE 1 0lC*jfttl^ixS c -15. hy>*TL 
h7>7CT20, ^^^V^"— KDQ 1 , =>>-F'yf- 
C 1 2. y^*-KDl 3, =.>x>i7-C 1 1 , ts&V 
40 h7>?T 1 <75S?g(dittgmBft^j^tL5, 

[0 0 6 3] ro^ rto#fi®BEi4, is ( c ) I-** 

DQ1, 1-7>XCT20, h7>^Tl, 

ci i, ^ >7-'>y-c ] 3 , *5 J; 1/3 >r>-fc 1 2 CO 
[0 0 6 4] ilE^moSlcJzoTJEtt^ixfcs^TV 

-y-c i 3 <vftmmi±fi iy £vimMv s t3>r>fc 1 2 

50 tcO«(i^!C^5t, 12 8 (a) OUttTTj* L/tgSgiC 
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So 

[0 0 6 5] ±151ft^lCfc^T, h7>^CT 

2 0£»ft;ft,S, &mn,9L&*V®£MMn'&f8MWL&. 
h7>^CT 2 0<O««l&ifti*eri-|Jif^#l,^ 4 K 

HS#?IWcU FETQ2%*>fc-tZ>Z\ktfX*$tj:< ft 
So -fft:b*>, FETQ1, Q2*>-fflwm»jfS^-rotti 
*asf¥Jk1-5<D-C*>5. ^©fe*, H8 (b) *si(j! 10 

(c) <D®1§MftZ&'0&L'0-o, |$EE^ a ys«D®± 
m.Vifr$k>p-fZ>o rot, :ico@£l;»Uvh£<fto 

t. FETQl, Q2*>fflOK»ffi#©a*»Jhas« 
Rfc£*lSo rtllJl«tt), FETQl, Q2l4^>pfH6i: 
ftS„ 

[0 0 6 6] £L_h, SS3l*l67|!*ffilCj:fttf % Sg2 3?;5SJfi> 
"SlnllC * So 

[0 0 6 7] g| 9 tt*«$<7)3M 20 

[0068] hi 9 u:*-*- nsgsgew:. *v kd i 2 

r>tcE 1 oco^tts^-toraici^^nT, 
y^Li 1 ri« F7>^T 1 (DWjMJ >f? fi/xizfi 
# % x. 5> ft IC ft o T ^ 5 £W 14 , I? 3 tl i 

[0069] ii 0 ttm 9 i-^i-m^eoift^iftpjia 

fJfSo fcfc'U Ell OKfi. £»IeIK2 0#Bjj^«& 

[0 0 7 0] S2®)lHlSg2 0!;it) FETQ2i^>l;^ 
Si:, ill 0 (a) tfti:!:, SESKfciRVs. £i£ 
^MsDB, 3>f>tCEl 0, V A KD 1 2 , 

h7>^TK h7>^CT20, FETQ2, 
— KD 1 3, £i£!gtfESDB, *J cfcU^flftmfiiV s cog 
j&l-ft^ift^ifift, ::©jlEia«S£fc«fc ^yf>tc 
E i otfft*.£tiZbbi>\c, i ] izffi% 

fi*Wffi& tit) o 3>7>tCl 1 , K 40 

7^^T1, h7>^CT20, FETQ2, ^'-Y jj-— 
KD 1 3, tsctl^s^ryf- C 1 1 ©||^(r*«l;»ic^ 
JjftiT.Sc 

[0 0 7 1 ] ' com. h7>^CT20©2 DcflHtSEEri 5 
Ste-fSt, FETQ2/45 3t- 7 |c^i9, Ho (b) IZ 
7F-f£olZ^ hy>*Tl, h7>?CT20, Mi?' 
-ftf-KDQ], =>f>tCE10, ^-C^-KD] 

SSEW^fSjjfE^jjfEns. 
[0 0 7 2] rot, il 0 (c) ic^f <£ #H 50 
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n»^mnsc 

[0 0 7 3] rr.r\ igEfWictj^T, f 7 >^ct 
2osrofttis, *is*i«*sj;o5iHi4*aE©-&j«m«as» 

9>^CT2 0W2»«K:R!»sn5*lilcJ:4«a« 

Ea s ?H5fe U F E T Q 2 £*>IC-r S C t ^T't ft < ft 
So z\<D%^ Ell o (b) fcctl/ (c) <Dg\&Wift$: 

w(OS±«8tiS/h$<<foT» K7>*CT2 0 
^^|&ft©^7i^^$tlSt, FETQl, Q2 

9, FETQl, Q 2 14;* > -5116 £ ft So 9, i4 

*M§-t*t>, *3ias»tBi:ia«©sai*)i s »e>nsr. 

i tftSo 

[0 0 7 4] 01 1 ltt&W<r>m 5 £lfe&l£(Cft*flJi[ 

[0 0 7 5] il 1 tc^-fM£@(4, F7>^CT2 
■?■ Z £ $ b * S fftrit K ft o X ^ S £W (4 % 3 Hl£7£ 

[oo7 6] ±.tz4>t°-y>xm*zte s mz.if\&® 

— ^<75^Sriij@$-ar, K 7 >x C T 2 0 <nf&%n u^/l^ft 

\B}&mmz.bmttez>£ nz. h7>^cT2o^ti 

OtjCOT-JbSo 

[0 0 7 7] »5HteJKI8T"b. X4 y*t-VV"%^-\Z*[ 
-TS* K U^^«1-'<< s hy>^CT 2 060^ga 
^□COit#tt^flJffl$ixS<75T'fcS^ N -tco-Tf-C^^iil)^ 

l-&l}S^S£££$-y-S£-^'b$>9, mbiSj^li^ 
LTiSJ^t ftSI^SIr l-7>^CT2 0 <7>^tt<7>^(C|S 

[0 0 7 8] -tr.T\ ^>f-^*>^^TZ5r^ttSr. 

ittefa •y^mBft^Tj-flSL, Ky >7CT 2 OMiifE 
tiSliBft^liS-rsffi^Sr^ffll-SWTfoSo mici 

9. Yyyxci 2 0 60ia^ta?p|rpJracO[H]SSi)i(^(c^iJ 
ffl -f S 8 ( c £ # t ft s m 8K *• . -f > t' - ^ > x m - T- Z 
©*lcjjfu-f C t^T'^ SCOT, |5]B#xt->K±coiElifgISf+ 

/i^Bi-fts t i t>ic, i£&&rr&f(D%7£mft<Dmi<i> 

(Cft So 

[0 0 7 9] [H ] 2 (4*^9!cO|||6|IJg^i&iC#,sm^ 

[0080] mi 2 (c^-tm«sisffl(4, ^BftSisv s 
b ox*** * a-ofcm^i ±Kfi se-r s ^SEfists d b 

y- K7j^^$tLS^-Y^- KD 1 3 t, icoy-f^}-- 
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kd 1 3 t&fmmziiz^^fs-tc 1 3 1, 

*«DB©WttJ*SH-¥-iaj. t4b*»±8I»»DBO]E 

SttttS^a-T-t^al— KD 1 3 OT/- Kt©ffllCjE 

k-mA*mi&ztiz>&m.m±m<>> 

tent, FETQl, Q2©fi^i:ay7 ; >tC 

1 1 OteiBfcO|fflli»«lE*il'BAfl5*SEWlLD2 
FETQ] <DV\sJ>t-ffitfmffi£tlZ>'(>y??L 
ilk. Z <D4 $ L 1 1 ^LTFETQKD K 

ElOi, FETQ2Cy-^tn>f>tCEl 00 
*ffittiS*-J:©IBIU:BMK£;h., ^>f>tCE10©ft 
ttltSIES:«1-fc»ro^*— KD1 1 i:. h7^Tl 
iFETQl, Q2WS«jSii:©RU^aEL, irog&R 
£i *l 5 1 ft#Hn 2 1 Sr^-rst t tic 
2ftl»n 2 2, 2 3£WU FETQHH!|£&e&LT 

h7>^CT20c7)l fttin 2 1 Wftb,i§st3>x>f- 
CE 1 0<Oft«tti»-?i:OniJ(C«tt$ix. FETQ2755 
*>^lca>7 f >f-CE 1 0©j(ES1S«ES:iti-^^-- 20 

[0 0 8 1 ] ±ffim$U&®ll, 5 L 1 1 

««tM143ffi^-^g^$n.5='>f : >-9-CE 2 0 

:ff)3>f>tCE2 0Ofti«^tFETQ2 
<DV-X t<OffllzmWi£tl. 3>f>tCE20OM 
f£^^0fii-/c*t>Wc5'*'f xi— KD 2 ] i , FETQl, Q 

2 CD®P)l& <t=>>T>-t>-CE20 coAtSttJSs^f £ CDRSJ id 30 

*V KD 2 2 i«:$C>UHi;tTt>* 0 

[o o 8 2] -ttet>h, memmmmxit, 

/<ffli)(D=i >f>t/4^ >-r>1>-C E 1 0 <t =i>r >f-C 
E 2 0 klZfttfbtl. -;/'<®»US h7>xci 

2 o «riiftti5&M t atn^i t i^ah- sw^i-ft 

I 0 0 8 3 ] Z (OffifiSlC <fc 9 , 6 mmmmxttg, 5 I? 
JSJKSg ir h 7 > * C T 2 0 £ ifcft $ . #if ffiijitio 

l5]B$^->-E6it(7)[Hisg53:f+^g^|-^5tit)(-, £ 

[0084] mi 3 it*9&m<om 7 mmBm^&zmm 

[0 0 8 5] Hi 3(C*-ffliaRig|ttt. h 7 >7CT2 
0«-M8n 2 I ^ h7>^T 1 <7)2^J}i](C^5S$tl 

ZtlX^hc fcfc'U ]^tin2 1ff)-gll h7> 
*T 1 CO 2&#*8l;:»«l$*iTV*6i: k 1>ICFETQ 50 
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1, Q2<Dmm.£Azmm.£tix\,^-jj. i&mm n 2 

1 <D®,mt, MrfS.fiL a ^-*©7^7>> KO-Slr 
&tx£tlX\,^Zt k hi^yj*- KD 1 2<D%y~ Kir 

[0 0 8 6] ~<D£ olC h7>*CT 2 O&hyy* 
T KD2HkW\ZWHi?>Z.klz£<9 . h7>*CT 2 0IC 

[0 0 8 7] £fc, j^EE^a y^liJ<7?=i>-r>-^^3> 

r>tCE 1 0 t 3>/ytCE 2 0 t lc#i}e>ft % |$ 
EE^a s"<«SE# h7>^CT 2 0 ^gfEH-SSifSt jjfttL 
fc V Sg» £ K 3 «l£ I c o T ^ 5 © -C , K 7 > * 
CT 2 OSriSftttS, jtf&mgtt£*.lf®&9tiL<r>&f8.mm 

[0 0 8 8] HI 1 4 tt**B<0jB 8 $tftgffi£ft£«fii 

m&<r>n&ffif$.mx\ zaym^m^x^T^msmmm 

[0 0 8 9]@14 IC^-f «K*Bli, £»EWEV s 
?>W5E«E«*«ril8(E**ic±«»8lE1-6±jR»j!tt«D B 
t. r©^KJEjeSDB©^ffittttS^jJB^-t)p*|fi|(c:* 
V- K^^ftS^;*- KD l 3 ^<r>?41r- 
KDl stMiKt^tiSayfyfci 3t, £$8 

ffittttttlSSH 1 *:^:*-- KD 1 ZtDTJ- Ktoraiditt 
5UStt*iX<5FETQl, Q2h ±«tt«E«DB©A' 
ffitt {ii ^ S^F i: - iS jJsg5«E £ ti 5 ilSftPflJhffl W => > r > 
tClli, FETQ], Q2<Dtgm&k='>f-*>-fC 
1 1 <7?teiSs<!rtDF B 1(dSrL$tL5*^*SlH]!gLD 2 
FETQl OKW>£jE«tt»*asStt$ft5¥»/8 
©^>f>tCEl0t, W'y^tU 
tCE 1 0<Ofi&&ii&*k-9&tf&m£ti : b'(>?'9 9 
L21ir, FETQ2©y-^in>r'>.tcE10© 
^ffitt4S^f-t«>ra. t'it>*»FETQ2©y-7i^> 
L 2 1 ©teiHtORIIiSttSia, =>f>fCE 
1 0(0*5tm®»ESrjjiEi-fc*<oyw^-- KD 1 l t, h7 
>^.T 1 t FETQl , Q2<D&m&k<DmiZ.ftl£L, 

ztDmm&t i nkw^n 2 1 <o-mtfmm£ti* fet 

CT20i, -f^^L2 l©*BSJ^y7*fc-Sg^ 
«^tl5^yt'-^>^S^Zh 1 n 2 1 05te 

i ;^#^n 2 i <Dmi%b'<>t'-<y>?.m3-z?>m%Bk 

(OrHizm^fl. FETQ2/)!tVI$l;3>f>f CE 

i o <D%m%Lffi%mi-y'< kd i 2 1 , fetq 

1, Q 2 05ffiftjfeir-f >^^^ L 2 1 tOftilffi t (Dfflld^ 
^>f>tCE 1 0<7)3fEl:mgftSr»£-f tztbCD? 
^7t--KD32ir, 13 HJg^ t [5)1i(?5$WlH]Sg i ^ 
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[0090] -ttet>h. msmmmx-it. ? 

Kittle 2 oicfttfbiv »m?ay<mLifi. 4>¥9 

#4*- KD 1 2SrS* LTh7>^CT2 0£i5ftix-5 
^Sgt, -f >^?L2 l©ttS*»P)y-f*— KD3 2 
SrSSL-C F7>^CT2 0 SrjfchfcVVftB&i: 

[0 0 9 1 ] ro1S^T-|4, yOV—jr^xm+ZOlfi 
ttlCjzoT, h7>^CT 2 OCOf&fvffrfaSrMilOlElSg 
Bbfl5«C*Jffl1-S»&(cffa t * 5 h 7 C T 
2 0©*tStt-fr <i:#T'£5„ hy>*C 

#fcfc5ffiSS4:, ^-f sj— KD 3 2 fflllcjfrfr ~ t 

left^t t tie, £ttj&#Ti$©$S£t&f1s©K9t-'b«fiJw 

[0 0 9 2] a 1 5 (i#$g?§<DSB 9 UttHBtgUlft SfltiB 

[0 0 9 31 01 5lC^i-««i»lttM:» hy>^CT2 

0 6D-£#ii!i!n 2 1 A* h7>^T 1 CO 2 ZfcftilCl^^ft 

$tlT^5, fcfc'L. 1 &#&n 2 1 co-iSli, hy> 
*T l ©2H»c««Hc«lHE$ixT^4i: i; tlcFETQ 

1, Q2P)iiB|:iI^tl^-^, lMn2 

1 WftflJSStt, -)frm.tt I. a 0-^?C97^ 7^ > htO-ffifC 
SH&SixT^Si: £ fcK*^ jj— KD 1 2<0* V- Kid 

[0094] - owjjsRTii. m 8 %vm& t mm<D?m 

*$$1-Z>Z.tfi>*imz.tj;Z>{3.fi\ h 7 >^CT2 0£ h 

2 OlCsSixSftBS^^I-StOT-. F7>^CT20© 
[0 0 9 5] 

BfcKJ: 91*** sUwe -f >/<- *ic: it ftft 

tiffin tf- h't. mti-m<r>^-< yJ-(D-jjM : k'&& 
flute- **cd;w ^ coftfi^rioJii^FiiitE* u> h h7>* 



10) 4$§3 2000-270555 

18 

[0 0 9 6] »*«2lE«0*WliJ:ixtf, 38S«<§-& 
*7*d|tpfflO{M»«*Sr^BKi-5<fejaSCOW1tPl5lB84rffil 

[0 0 9 7] »#^3ffi*<D389ll::J:tttf, tuffi;*^ 

10 Srfflv^T, huIE-< ^co#^.-r y3-<DJr>/*7M 
WSrff5ia«;«)iM»lElKSr«*., buIS* u > h h 7 > 

[0 0 9 8] W#qUK«W>»gi!l::J:;h,tf» 1ffllE#U> 

[0 0 9 9] 5K*©»9!K: ifttf. tiiteaw* 

[0100] «*^6iE*o«wi-j:nii» mmxisy 

[0101] ffl#*7fE«©389lt;:J:*u*, jttjfE^jt^ 

[0 10 2] W#^8IE«©»Wir«tn(i» fi(TE s Prt = 

> x > 1 z. tfiti 5 Jt«il»it Sr ^ 17 T i^tti $ 5 'f > y ^ 
^^{1^., ro-c ro^BSS?S±i-Bute7S u- 

[0 10 3] »*«9IE«0«WliJ:ntf, ^8E*jBA» 
f-A^suE'f (cBSem^j Sr«*S1- 5 tztbOfoW, 

>t°-?>xm*t. witd.—*i<D7-<<y3-(n-j3fr 

x^mz^co-jjfD^j yj- tmu-nm^K^(o-% 

50 ^tU-tSTJ u> h Jrli, HMte* U> h h7 
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[0104] n*mi omm<D%.w^ xixii, xmrnti 

tttlcLC*«ia»*«/«-*-5 = >r>l>-, isiifw 
*t©*W yf L OKttjfei:fiaffiii;«Eia±ffl3>7 f >'-y-©tt 

ifro»tttt«tt&«-tfcjt>©tt*ffl^;a-- k*, Bute— 

!E-*ftf>*-f LTSfch,S|5]£*SM> 

WHtiift 0 % l> > b hy>^t. huIE*u> F hy>^ 

So 

/£0T'fo5 c 
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10 7 j 3 nMWM^%mnmw.<D$mm 

[1218] B7J^-f«««jI©ftf^KWSlT?*>5 0 

m 9 ] **9§©i& 4 mimmz&&nmms<D9item 
mi o] 0 9fc*i-«»igfiroi(ifmw®-ca!>s. 

10 [01 l ] *^^<0^5HJg^lc#.5)m^B©tKS& 
[012] *^^co^6^jg^ic^5fl;^e»8!tB& 

[013] #3S?!<aiS 7 $Jfc^flg(CftSftffi35ff<Z>ffl& 
[014] >M&9l0fg8 2t%^1BlC&Stt^BC>ffl£ 

[015] *&m<D&9&mj&uiz.&z>mm*0>9Lt6 

20 [016] flE*©ajSKH©— W«r*-t«WS«J«H-Cfc 
[017] %&<DfB&5&BO£ij$J&^1-«|gffij£B?fe 

DB £ft£%H 

Q 1 , Q 2 FET 
C 1 0~C 1 2 = >?>-f 
C E 1 0 =J>7-*>f- 
L 1 0, L 1 1 
30 R L 

L a Sfmfl" 

ld i ; ld2 -krz&mmn 

D 1 1 , D 1 2 y 4 Jr— K 

CT10 h7>7 (*I/>F h7>^) 
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(57) Abstract: 

PROBLEM TO BE SOLVED: To reduce stress on a 
switch, without increasing the number of parts of a 
power element by inhibiting a switch for flowing 
charging current through a smoothing capacitor from 
being turned on, when regenerative current is 
detected by a current transformer. 

SOLUTION: A drive circuit 13 generates a drive 
signal, using the outgoing signal of an oscillation 
circuit 12 for driving FETs Q1, Q2 and inhibits the 
FETs Q1, Q2 from being turned on, when the 
magnetic saturation of a transformer CT10 is 
detected by a detecting circuit 1. When the FET Q2 
is switched from on to off, regenerative current 
flows via a circuit led from an inductor L11 to a 
diode D12, a transformer CT10, a parasitic diode 
DQ1, and to a capacitor CE10. When the 
regenerative current is large, the magnetic 
saturation of the transformer CT10 detects the 
condition, and the drive circuit 13 stops the output 
of the drive signal, until the regenerative current 



is reduced, and the FET Q2 from conducting the on 
operation. 
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